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PROBLEM TO BE SOLVED: To realize a low drive 
voltage by lowering of an energy barrier in electron 
injection from a negative electrode into an organic 
compound layer irrespective of work function of a 
negative electrode material. 
SOLUTION: On a base plate, (a) a positive electrode 
layer, (b) an organic structure containing at least one 
luminous layer, (c) a low-resistance electron transport 
layer as a mixture layer of an electron-donating metal 
dopant and an organic compound, (d) an organic- 
metal-complex-containing layer made by including an 
organic metal complex compound containing at least 
one kind out of alkaline metal ion, alkali earth metal 
ion, and rare earth metal ion, (e) a reaction production 
layer, and (f) a negative electrode layer are laminated 
in turn, of which, at least either the positive electrode 
layer or the negative electrode layer is transparent, and 
the reaction production layer is produced by oxidation 
reduction reaction through filming of heat-reducing 
metal, which can reduce metal ion in the organic metal 
complex compound into metal in the vacuum on the 
organic-metal-complex-containing layer. 
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[ m iff m * © m m ] 
im^m i ] 
* « ± t 

( a ) Uttg, 

(b) '>4< fct-lOS)tS&^A,-eS;5t«IS5S#, 

(c) t?t^tt#lF-^>htfItlOil^Il?S5ffigffii?iII^ 

Cd) 7/i>* y &)n>f 7;u* y ±»&ii-f *>atf#±«*M^*y©5 -so^ft 

( e ) Stf 
( f ) RKfiJI, 

5»a^tt&JK*WIBW«&Ji«(*^t«l±li:ia«LT»fb3i7cKiS*iBc«ti:5i:-i;K; 

[1IS2] 

ttfa? & mmnmt&mn®<Dfflte, < t t-«)©s§ftji£#fr5sye:i- v i«*«s 

tu fH 8 ft a - y b © ^ n ^ ti « '> & < kt-Ji*»6ft*«Wa£JiKJ:-3Ttfc«&nT 

W1B W ffl 38 £ B « 1 x l 0 2 Q • c m W ± © J*® £x * # -f 5 ft & W & It B ? & 0 , 
to SB Pi ffi*ffi©fflffiPBMffi;6iRiK»*30tt, 

(d) r/l/A'JAJR-r^y, 7;i/*U±«#B-i'^>Rtfft±H^IS-r'^>'Od^£D / >* 

( e ) SJiS^JSJf , atf. 
( f ) Ptsa> 

ii)S*snTV>5ci:*!fii:"r*W«xl/*hB;l/5*ylryhJ|{?. 
[ If * « 3 ] 

£ « IS * « 2 13 tic © W ffi x b * hn^/S^yfeVhJR^K^VT, St IB S JS 
*J5)c«!i> tufB^^#Rtif*{t^t!*0#H'i'^y^«S4'T ; #«tca7tL9i»^S7ttt 
^S^SufeWS^Iligf*^t/i±tc)jgjlLT®{bS7tSJS^|3i:$-&5c:i:^ e fcD, tufa 
^«I^Riif*^*]li;SulBSffiili:©^ffitc»fig$nT^§iit^WSS!^1-§^«xb^ 
h □ )]/ = * -v -b y h * ? a 
[ lit * « 4 ] 

T, tafB^S«af±*MSSf 4 . 0 e Vtt±©tt$BB»©&JS**r-r5 d t &S9!:t5l3 
Sxb^ h n ;V = * ~y -b > MS ? 0 
5 ] 

II * S l *fc*i»#E2fcK«©£«xu*hn;b3*y-te:/h*?K:tev>T, tufBUffi 
H«««ttft-&t/^W1-^dfc^#StfcfS*ilxi/^hn;l/ = *>yfeyb*?o 
[|*I16] 

mMm i nmmmm 5 (D^tntr i mKmw.(D%m^is ? h v ji* *v bm?fc&^ 

T\ MIB«? «^1t^R'F-^> h ©-T* Wb^r + 4 . 0 e V*SfS§Lt 

[i»*a 7 ] 

lt*« 1 7iSW 6 ©vfttfr 1 EK:fB«©W«x 1/ * h n;H * «y -fe > h 
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[ff 8 ] 

it * m 1 75 m it * « 7 (d v -r n am m t ib « © # ® x ^ ^ j. p ^ = * ^ y j, $ ^ E & ^ T 

1 : 10-10 : 10KirtK*5Ct4l$att«fixU^hn;l/5*7-byH? 
[M$g 9 ] 

IS * a 1 75 S If 5R * 8 © ^ f n *M « (c IB « © W tt x U ? 10 
T, MiBffiffiJn*?tf3£H©J±ffi&i;tf, 1 x 1 O ,0 Q • cm*ff5T?fc3<:£:fcft8£T5 ■ 

[ft i o ] 

If 9 EfB*©£«x K£ F □ lb 5 7 -ir > M ? K ti ^ T , M IB ffi ffiK « ? $131 » © 
Jfcffiffitf . 1 X 1 0 2 Q • cmHifrOl X 1 0 10 □ • cm*«T-*§oh^#®^1-5 

C If * IB 1 1 ] 

m^m i nmm^m i o © ^ t n ^ 1 « c ib « © # « x fp*;v^>h?« 
i^i^*yonc>s< tfe ifi*^t?w«#Jif-ift^^^o^^p>«fiSc-$n5i:t 20 
[ if m m 1 2 ] 

WsRSl lKfitOSIiH'ho;l/5*vt>HIS?Cfe^T, £ «£K St&ft © 
& 6 & £ it f B =Pf ffl * © SI J¥ AM 0 nmttT?*SCtt#«tt5tiiunn;I/5 
* >y -fe y h m ? c 

CW5f?I| 1 3 ] 

m^mi nmm&m 1 0 <D^?nfr 1 mfcmm<Diiffi^u? h u *y *y vm^Kis 
^Tm&G&&mnto-$Gmt>\ 7 )i>* v &m-r * y , 7 ;i t> u ±m^m^f * y&tf#± 

I6l-ft^i<:^ft< ia^^ty*«#«Hf*ft^^t, < tfe lloifIS 
[If MM 1 4 ] 

ft M m 1 3Kia«OtiiU*ho/l/>*^yHfK:J3^T, ttf IB M S £ M m f* It £ 
» t tUB m ^ $i tt W M £ © S 1^ ;V it * AM : 1 0 ~ 1 0 : 
S *r « x U * hD/tUyt^H?. 
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[ft *n i6] 

it * s 1 7^ m m * « 4 © ^ -r ti ^ i m k m m © m m x u ? v p ^ 5 * * y h * k & <^ 40 

T , tu IB f» S 76 tt £ S A 5 7 ;l/ 5 - ^ a , ->'J3>, f- £ y , 2 y f X r y 

[If 17] 

if * m 1 75 s if * js 5 cd ^ ■? n ^ 1 « ic ib k cd w m X U ^ h P IV 5 * y -t y h * ? K ts ^ 
[ if * m 1 s ] 

If*S5tc|B«coWSxU^ hn;b$^7tyhi?lc*^t, WfB^ffiB ^tSKAPii^ 
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ii m m 5 \c fa « © m m x u * FnjH*ytyn?ia-^T, m fa mf s a # x ^ ? * a 

£ t> T fig II $ tl T *5 D , M 12 X /< y * ffi K fig ffl 2 ft 5 X /< y * 8 B , Bf £ « PS T T 
¥f78tSft«/£ Lfe»lft*-y y h SX^7 #SBT*$>3 W«x h a/K * >y -b y b 
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[ H * « 2 0 ] 

II * « l 7!) S If * « 4 © ^ f n l m fc fH K © *f $S x U * h n ;l/ 5 * «y -t > h « ? K ft ^ 

t s MiasftiiTctt^JSi;, mmmmmttBtiir s^n^-m t, i±»it 4 . oevm± 

[|*S2 1 ] 

If * £ 1 7b S If * IS 5 © ^ -f ft l ICEIoSHiI/^ ha;V5*7t>H?Kfe^ 
2 2 ] 
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[ 0 0 0 1 ] 
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[ 0 0 0 2 ] 

8)t®tf£ffl<b£&frS>«/£2ftS : fl«E L JR ? tt , fgitE!KSj©*ffi«S^lfi?£:fl 
ItStOt LTj4l?nt^§ 0 KODAK ft ©T a n g & * © ift * ft © fc & ^ 

7>Xi < SA^tlSilt L, bfr fc^SIJf ©HJf ft 2 0 0 0 A (lA=10~ 10 m) 
KTitsaf, 1 ov«T©EPAnBffiTM oooc d/m 2 i:^gPM?^*i %©* 
ffl{bt + ^*i«Wfi, «a$%f 5Ci:(CiS!)l,ft (App 1. Phys. Lett., 
51,913 (1987)), 
[ 0 0 0 3 ] 
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[ 0 0 0 4 ] 
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ItfttCRC Handbook of Chemistry and Physic 
s, 64th ED I T I ONiOllsl. ttTs WD *ftffll/ft. MgSift 

feK, L^fefaSIKSISCfi^Ag ( SB , ftfH: 4. 6eV) tttlfKJ; 

t) # & ft L T ffl ^ ft 0 R * & m & <D » ffl S 5 S T? <D » It (i K O D A K ft <D ff fF K P «B K 
IS « * ft T V^S „ 
[ 0 0 0 5 ] 

SW, KODAKtlO»» (#Hfffl 4, 3 5 6, 4 2 9 # £ L < it * H '# ft % 4 , 
5 3 9, 5 0 7 5) Ett, W«E L*?©m*KWfflaffitt*HR&M (A low w 

ork function metal) tLT, A 1 , In, A g , S n , P b , M g 

IHT^S^dt, L L , fOftOl*!! ( # BB W ff » 4 , 8 8 5, 2 1 1 ^ , * H ft 
ffrfg 4, 720, 4 3 2 € fe-L < H * IS ft If 5, 059, 862*1) T? « , S.SEftffl 
ftiS#ItDf±*MI!(afitttiti"t^gt\ &gi:2ft5iRI!j«iEfc{6<&3<:fc:£ia« 
Lfc?*.T*, 4. 0 e VttTOtt*lSI^f t§i«^fif±«ISiltSiL, 4. 
0 e VW±0&JRtttrL5ft*«K : f ; ft«ft4. 0 e V i-X T © ffi tt « W » £ S t ?I ^ L ^ 

5. COfiS{t^If4»fi:*RI»3BZ^S (higher work function 
s e c ond me t a 1) tSSStl, ^©Mffiil&a^/KE, S S3 « fg tt »M ft £ 
MCA low work function metal) HTflf ttlTlVcA 1 
, Ag, Sn, Pbtf^SnTSD, II KB cD &ff P © & S ffl M Jl & ft § „ S fc , 
K O D A K tt £D ± 13 - 51 <D ft fF * ? « , i t. tt*JB»«)fi^7^* 'J ^ItO^t tt, * 

[ 0 0 0 6 ] 

P B - 4 , 1 0 4 OH) atf/W*-7»afittO^/l'-^ (* 5 4@JSflJWS¥£¥fl5 
IM^, M.W^W* 29p-ZC-15, 1 1 2 7 H) 14, M g * t> £ 6 K tt » M «C ^ 
£< (ffi<) , KODAKlitffC^SlSlft^SWlftZ/^^lCL i ( U ^ 
A , tt * H ft : 2 . 9eV) tffl^AI (7;K--)A, ft»KS : 4. 2eV) t^i 

AM6IKtffOiI(Ct5?)TS3C ^StLT^§ (IEEE Trans. E 1 e c 
tron Device. s, 40, 1342 ( 1 9 9 3 ) ) , 
. [ 0 0 0 7 ] 

£ 5 (c , 11 ffi T Si * % HJ3 # 5 « U 5^ A & H © 7 # U & « , X h vy?-V Lft EOT 
littF-fy^tSLttiD, IB U ttJE * ft T * * 5 £1 £ fc L it ( r A p p 1 

. Phys. Lett. 73 (1998) 2866 Appl. Phys. Lett. 7 
3 ( 1 998) 2866J, r S I D 9 7 D I G E S T • P 7 7 5 J , »Bf 10-27 
0 1 7 1 ^ , ' JS * H ft If 6 , 0 13, 3 8 4^)o£ft«l:ffifcS^3^}IIl (; F>£> ; Pi$£ 

^^^iiF-tfy^tci^^A^r-^v^iitv K s e> © b ? a a p» m * a m 

t{£T£-&fc/c# £ft 3 0 li4StlT7;K-noi:^cttl 

0 eVtt±©*ft»H*&JB*ffifflbTt)KI!lft£E*fi<-r*Ci:*<lf*«tf 

i t o© * a icm^itmmt Lt«ffl?ti, Mtstcttft&^ft tffts t s 
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tir * rcnmunx'^mytm 1 ? tLrmmr % c t &nr v« (#12 o o 1 - 
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n±m±m-( *y<D&% < at ia*^wr^w«^ssgf*fk^^t^^T 

, frollllittStf, |Sig£B*<D£«&«i|f*{fc£&*K:#WSft57>l/;& U 

TThe 10th International Workshop on Inor 
ganic And Organic Electroluminescence P. 
6 1 J , Tjpn. J. Appl. Vol. 41 (2002) pp L800-L803 
J. Tjapan Society of Applied Physics 59th 
Automun Meet. 1998 Ext. Abstr. (p. 1 0 8 6 ) J ) 0 

[ 0 0 0 9 ] 
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, 3JaE«ib?fc&JHt4 J t<Oi£«K:#ffirS* : ? : *t33Stt*«W* i n - s i t ut'F-^vH 
T ]§ ft (LctttLewi s<B5£*fcJ;3»7C0Cfc-eifc9, H^cDgg^ffiT) f5c 

- t > ft L T ^ 5 o Oi^ CO? SCfe^TB, 7;l/5-'>Att!!e*0«t'5Kft*M» 
ttO^'H5S!RSnT^«ffl7(i4<, X £ 4> K *J % Mfttt ^ 5 , *■ © 3 B? * T? 

a n # is t* t± n 6 n t i/> a *^ t> it iff & * 7 -y 7* w 7 a t si m s n t ^ § „ tft, c 

ft5J»aStt&Jii0tt*IW»fflli7;l'5:i*A(4. 02eV) , 5"J3> (4. 08 e 
V) , *J Jlz -t? L. (4. 0 0 5 e V ) , 033eV) , ^^Xf^ (4. 

5 e V ) fc, f<T4. 0 0eVKl«l5IU <t¥«fcSj£fc&MTfc«Ci:tfMB 

[0010] 

m ^ £ A fMHc it £ K £ « g 31 ^ & T & if IS £ ft 5 £ , tlxV^ 
h n ;P 5 % y ^ y y m ? p,| ^ lc 43 ^ T & , H ? & A « ffi ^ tUOiSffi^SOW^aXli 
ff? J5R ffi <D B£ M « , »^!4<;ffbnTl!T6D, *S JR t T % ft $J * <D |ij ft ft e& « % ffi 
« BE m Wl it * ti t U T % It It tb K , 91 ft T tt « E LSR?£>14fig|p]±<Dfc46cD« 

[001 1 ] 

Lit, S»tLft5l?ftASffiO?tlftltf)l7T^/:i| 1 ^^tC-Q^T?[J^1- 
[0012] 

it&»nB"&5§^ot\ ^ & « s t- a m m « s ji & tc & v t $i pi % § § 0 

[00 1 3 ] 

L i JB © JS * 2 0 A W ± "P tt'BUi* *B L * v» 3 ^. (I 

EEE Trans. Electron Devices, 40, 1342 (1993) 
) , ««)Tl»VM 0 AlfiOL lOaEJfttilJPIIiJtPjVHItTffeOiS^ffSOflSftKliBJS 
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MKlc (oSD 2 0 0 0 A«l(O , »<"LTfclB»mEEtf£<±ffLfcV>fcV>S«r'*tf 
$D (!fii 2 0 0 1 - 1 0 2 1 7 5 §> g6 0@HljJ5fflftI¥^lifllNo. 34 

p - n - 6 , i 0 7 9 D , m?mn\<D&&m<Dm& j p, b ® is ©fe it tt 
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j^t, M + + 0" + Al -> M + 0" + ti I * Z C t 
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[0016] 
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6 2§, #1 2 0 0 0 - 1 8 2 7 7 4 The 10th Internationa 
1 Workshop on Inorganic And Organic Elec 
troluminescence P. 6 1 J , Tjpn. J. Appl. Vol. 41 
(2002) pp L8 0 0- L803J, Tjapan Society of Ap 
plied Physics, 59th Autumn Meeting 1998 E 
xt. Abst (p. 10.8 6) J ) (i, i n-s i t u t'SS 2 n 5 F - f > 

commas k- tr y yifi*iafiic»iET« c ttf-vz&^rdb, bij & © {g is m ? m 
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[0019] 

fii R# £ *5 T fc , it)fiS41$tt*ftIL5 4*74fi«t5Cfe*5. -8C S 30 
Ult-ttA 1 © J; 9 K ttilKA 5 4 . 0 e V « ± © ffi tt * §fl i& # « £ ¥ » T? 1l ffi b if 

, fg ? © IK IS « ffi ± # T 5 It T' & & < , Jfi ? © IK f) g m tt £ £ ft o C t fc & < » 5 ft 
T^lo ( M tfk A p p 1 . Phys. Lett., 51, 913 ( 1 9 8 7 ) ^KOD 

[ 0 0 2 0 ] 

sfcs *ssw©'ffi©g wti, BtaKS-rsBt^Js^ffi-eaiit-rsr^^u^Ss 7;i/ 

* V ±g&«, ^±«^JS^©Stt#B (r e a c t i v e me t a 1 s) ^»IT 
Sl'xOtl K-t!>^©#ffi-«rfflV>5«|^B, K£JS F - k° y if £ « ffi "f S « ? 

W«/f ©Jififift (Q ■ cm) fctt«LT> mULm&m (tiilvMO ffi^i:^? ftfitf 
3 «> , fie*l»a:1tH«K:a*#HT?ttH»i:*nT^fcffv«ilJP (> 2 o o o A ) 
f fei?IltE^±#2t§i: t4<lfft't§Ot\ * * FH © ® £g © fa PJ> 0 iffi X 
WH&ttfM»fl fc ttf'Jffl T*ls SfiJMi*W-«:fifOl#afe £ § (ftH 2 0 0 1 - 1 0 2 
1 7 5 # & IS # fa ) 0 



(9) 



JP 2005-123094 A 2005. 5. 12 



[ 0 0 2 1 ] 

*%KOfiil^^ho;K*7tyH?Kfe^t(^ »« ± ( a ) pg s m, ( b 
) '>ft < fc fe-Ji0«ft**SA, ( c ) *^M£^tt£fl F-^y h £ 

w«%i©ii-&ffl'ca&5fgffi;S ! E*?(*3t&^ (d) 7;^'j4i^^y, 7 v ±m&m 
& s ws^HiSft-twn, (e) s^i«a, (f) mmm. ^micmm^n, mm 

[ 0 0 2 2 ] 

*%0J§otSxui7 hnA'Uyty MR^KfcVTli, ttfa-TSPBMlIfclSMfii 
©Ht£, ^*<i;fc-H05S)te*^trSE3ta^'vh%«»«WL, %ftn.~'yh© J E-ti 

^ nti '> & < tt,-ji^5*3«^f5S4SK±oTft«je.mr*5Ds te ib * ^ £ b & 1 

It5I(i, (c) «?#t#tt&B K-^y h £^«^©g#«T&l>ffi?g}n'It^ftjMjl 

, ( d ) 7 jvij u &m-< * y, 7 u ±w.itm-( * yRi$n±m&m-f * y © 5 

SgJB , &tf (f) liM, i^6i)S?n, froftSiBKJS3=JS»tt, ft IB =ff fli & « 88 ttffc £ 
[ 0 0 2 3 ] 

[ 0 0 2 4 ] 
[ 0 0 2 5 ] 

iSfreifisnsiittio^ifssci^ifsi^. *f=, is a « m ? » >i « & 

JjScT h £ Wati^ti^^/Vtt^tt, 1 : 1 0-1 0 : 1 © IS H 

[ 0 0 2 6 ] 

ffi ffi K « ? fit li © ht ffi 3n «: , lxl0"Q'cm*«T*SKi*'!fH<, 1X1 
0 2 Q • c m fit ± <P O 1 x 1 0 1 0 0 ■ cm*»T**i:*».fcV». 
[ 0 0 2 7 ] 

*r 81 & js ffi f* *r » a; , v &m^*y. r/^'Jiiii-ft^ao'fiiiii 

[ 0 0 2 8 ] 

# it ^ k ® f* t is a ^ 7/v*u^js-i'*>', 7 v ±m&m-i * yR?m±m&m 
-f*yic>ft< tfe ll^ttyfi^Ilf^ft^it, < t fc iS©«?li^tt#S 

i: © ?I # ^ )V it m B , 1 : 1 0 ~ 1 0 : lTtSCfcffff* U\ 
[ 0 0 2 9 ] 

[ 0 0 3 0 ] 
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[ 0 0 3 1 ] 

tiX^ZH ttf#£L<\ tufHX^-y #at«!ffl?nsx/<y ^Sili, f?r Eg It PI T T 

t fete, r«^%3E¥®t «fc h OfliZUW©ifi«E* OBBK¥ff * 

¥ fr ft W £ m $ L 7c *f [ft * - 4 s y h S X y £ g B T? $> 5 C t & ft S L ^ 0 
[ 0 0 3 2 ] 

iSJifttt^ii, at?, isffissjgfiE-rs^RSfctt^stt^sfb^tia, ^fntttf 10 

[ 0 0 3 3 ] 

*J8ffit«5#fflxuj/ ha7b5*y^yhJfi?©Siifi*r£Kfc^Ttt, S tic _k fc P§ ffi 

rnzB&t & mmm&i&xn£. n««±c, < 1 1 - » © ss ft ji & £ a, t a a w si 

« £ £ * 3 *f « fl? 3S f* f& fi£ I S fc, lflf£1g3iS#±t , tfffi4tt*lF-/^ht 

n n © m £ jb t % ■ s fg fi k • ? m m m * m # f § ffi ffi k b ? m ^ m & & i g t , {& jg tK 
3 -6 ©'>a < ^ in*$ts%m&mffiWit$to*%&"e%zGm&mm#-gGM*&i$. 

&i&m&mxmk, s is £ $ jp ± k ft sua s 4 . 0 e vw±©ft»BB»©^« t u < aw 
a tt f t £ ft a* 6 * s » s b % mm ? s it s m m « 1 s t * *r f § . 

[ » BJ! © % » ] 

[ 0 0 3 4 ] 

^•^HaSJiS'SBft^te-a:* il t K £ t> , l»«SA^©*?aA^©x^;P^-P*il^fg 
KKItKS, 7 7b# U £«^©KJiSffitt&£R^ T^T*^*>«li (Kfttttt) £ 

* ? ti * ffl tt # ffi < , a^is^^ftasfcUTWsafijffl^ni^T'S&So 

[ 0£ £ ll ffi t £ fc & © § M © ff? §U 

[ 0 0 3 5 ] 

0 i «, *mmK * § e l«^© i si*i*st«aa-ejD5. ^7xis o 

ilSfi) (M) l±fctt, it, M0£«Ji2, W«*3^5**iE?L tft&6 
3, t«A^*§a)tl4, 4gF-t">^15, WS^M§gf*$#« 6 , SJS4fig« 

a rusffj (us) k, lEftttsss 3 t 4 a ruftsfcs- a,t?& s w««iSf*j 40 
t, ^jk k- tf > yji 5 tt rffifiK«?li^*j c*n?h«jfiLT^«. 

[ 0 0 3 6 ] 

wrsr^^^^A^co^sfttt^M^^ffl-rsii^tt, sfS^^HTtcffiffi-rs^st 
RS^«^rau7;^5-^A©^9*^)lfttt^M^^^ffl1"§^^fc^iiW^^^ , ?, c 
©Ji£tt, !2007DtX («) ^»tt5j&SttftV> 0 #tc7;P5-'? Att^M^t-fc 
, * © ffi t/^ hb fi fit ffl ( 2 • 4 5 X l 0 " u a • cm) © ft 46 , ffilA^llftEitlSt L 
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izmmm summit tiz&mtLrm&^fsr'&Zo 

[ 0 0 3 7 ] 

Sfc, mtfB-tlTOOiniBMlcUT, »««8«fr6fe)t*Blt)ttbfc^ 
KiHTSCtTJ, tttf jg3finJt6ftlIi*EfS£#Ji 7 t LT^fig U * © K BE ffi 5 

awns* 2 *jB/affttfav>. 

[ 0 0 3 8 ] 

*^^-pffl3gbfc1fa*Wr5^«E LjR?©*#«&«[JB*^t LT«, (1) P§« 

*/s^ji/(6fiSi«?*issjB/^JS«a#frwJt/sjsi«s/Kffi®, (2) mm/ 

(lEfL) «SS»/8Jt«/fllfiSx«?*UaSB/^JSi§f*^*«/S*S^fiEJi/ISffi 10 
H , (3) SSJI/^-;l/aA/I/^7 , eil/fg«fexm^l|jI«/^«ii*#WB/SJS3£ 
^1/111, (4) fflffiH/^-^aXB/^-^ttSS/^JtS/ffiSSt*? fi?lJl 

[ 0 0 3 9 ] 

*SBIf 6*^1 2 0 0 2 - 0 8 6 5 9 9 ^ (#FI 2 0 0 3 - 2 7 2 8 6 0 f ) K^htc 
l^iSOtiE L|?T'JoTU<, *ilti5tlELl?tt, fg jg K « ? Is1 g 

ji / & m it f* a * if / s jss * « a o ffl * s t> * # ft s * iJ k ^ $ $ n t ^ n «\ * © as © 

[ 0 0 4 0 ] 

±15, ffiSSK«?*iaM /&JB*#^^«/^JiS4 Kffiffl*n*^««^ 
[ 0 0 4 1 ] 

£/Mg*gK«^«)3M/ll?fe?> T^R K-K y yij ©ttBSttWHT 1 0 - 2 7 0 1 7 30 

i ffiitfei?n§«if of-s^fi^tfeava, *^w#5^sdtBo r i e e e 

Trans. Electron Devices 40, 1342 (1993)JE*5 

^TipLftJ;5l£, K- tf y ^ Lfcv>W««± Eil < (<2 0A) iltliLT. IS 

[ 0 0 4 2 ] 

£ , ± IB S JtS 4 $ ff £ S ffl £ ft S 7 5 ^ * A ^ 5? ^ 3 - ^7 A # © & if Jx, tt £ ffi ^ It 
S B « 8 © fig £ fe , II *r & ^ X / W * i* #i <£ ffl t 3 7^ * S * £ *J § fiic M ffi T * ft 

[ 0 0 4 3 ] 

BffKffifflTta^sigwft^^tUTa^ ft »c pi se a * < , *s^#e.A^cns-ejcpj 

^UTf?fc^W#f ! rWlffl*ttiKfS««nS, M IB W ffl ¥ 1 0 - 2 7 0 1 7 1 # , ft ffl ¥ 1 
1-251067*1, #lf 1 l-233262 Ef, HI 2 0 0 0 - 1 8 2 7 7 4 1, ft 
1 2 0 0 1-244079*1, M 2 0 0 1 - 1 0 2 1 7 5 # ^? K IB « £ ft W 8Hfc 

[ 0 0 4 4 ] 

IE ?L S A B , lEILfliMJf, IE ?LH£tt« 3fc fi L T ft ffl $ ft § 7 U - ;1/ 7 5 > ft £ m M 
t LTtt, WfcKJgfcJlftVff, ftPJT 6 - 2 5 6 5 9 ft PJ ¥ 6-203963^1 

»M¥ 6 - 2 1 5 8 7 4 fli«, ftP>f ¥ 7 - 1 4 5 1 1 6 SIf 7-2 2 

4 0 12 *§^$S> ft HB¥ 7 - 1 5 7 4 7 3 #M¥ 8 - 4 8 6 5 6 # ft IS , #i¥ 50 
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7-1 26226*1 & « , »HI7-I 8 8 1 3 0 ffil, (fHf 8 - 4 0 9 9 5 f ftl 
, # |g f 8 - 4 0 9 9 6 ^ & * , NfHf 8 - 4 0 9 9 7 «ftf, S1T 7 - 1 26225 
t^i, ill 7-1 01 9 1 1 #lf 7 - 9 7 3 5 5 94 v lKlliS«nT^5 

7 i; - ;l/ 7 5 y -ft ^ !)% II ^ g ^ L < , 09 * fcf , N , N, NT , N ' -f f57i^/l'-4 
, 4' - 7' 7 5 / 7 x ~ ;K N, N ' - 5? 7 x — ;l/ - N , N ' -5? (3-^f;b7i-* 
) - 4, 4' -i/'7;/t"7i-;K 2, 2 - e X (4 - ~7-p - h 'J*7i/7i-* 
) 7°D/^y s N , N, N ' , N ' -f F7-p-MJ*-4, 4' - -7 7 5 / e 7 x ^ ;V 
, e'7 (4-'7-p-h'J;l/7577i-;l') 7 x ~ / £ > , N , N ' - S> 7 x - ;]/ - 
N, N* - S> (4-^*>'7i-Jl') - 4, 4' - 7" 7 5 / e 7 x ~ /V , N , N, N ' 
, N ' - f b 5 7 x - ;V - 4 , 4 ' -S?757^7i-;H-f;K 4,4' - fcf 7 ( S> 10 
7i-;l/7S7) ^-F'J7i-*, 4 - N , N-^7x-/l/75/- (2-^7i- 
/1/ir - ;l/ ) ^ > > , 3-^ — N , N-->*7i-;V75/Xf;K>'€y, 

N-7i-;W;l'/V/-;K 1 , 1 - Vf X (4--7-p-MJ7U7i-*) - 5" 7 P 
1, 1 - tT 7 (4-^-p-h'J75/7i-*) - 4- 7i;*'>*B'\ + 
■9- 7 , ex (4-^^f*757-2-^*7i-*) -7x^;b/£>, N, N, N 
— b U ( p - h U ;l/ ) 7 5 > ^ 4 - ( 7 - p - h >J /b 7 5 / ) - 4' - [4 ( - p - h 
>; )l 7 5 / ) X 7 U ;b ] Xf/b^y, N, N, N • , N ' -7h^7x-;l/-4, 4' - 
J>75/-tf7x-;l'N-7x-;l'*/WV/-;l/, 4, 4' - If X [N- (l-t7f^/ 
) -N-7i-*-75/] U7i-A, 4, 4' ' - £ X [ N - (l-t7f;l/) - N 
-7i-/l/-7;7] p-*-7i-/l/, 4, 4' - If X [ N — (2-t7^*) - N - 20 
7x-/P-75/] tT 7 x - >!/ , 4, 4' — tf X [ N — (3-7tt7r-*) - N - 7 
i-A-757] t7i-A, 1, 5-t"X[N- (1 - t7f ;V) -N-7i-*-7 
;/] *7i*U7, 4, '4' -IfX [N - ( 9 -7 > h- V ;l>) -N-7x^;b-75/] 
If7i-;K 4, 4' ' -ex [N - (1-7>HJ*) -N-7I-/V-75/] p - 

# - 7 x - ;l/ , 4, 4' -ex [ N - ( 2 - 7 x 7" 7 h U /I/ ) -N-7i-*-75/] 

e 7 x - ;k 4, 4' -ex [ n — (8-7 ^^^y-r-^) -N-7i-;l'-7;y] 

e 7 x ~ ;1/ , 4, 4' -ex [ N - (Z-iJV-*) - N- 7x-/V-75/] e 7 x - 
;l/ , 4, 4' - ex [N - l/-^) -N-7i-A-757] Oi-*, 4 

, 4' -e'X [N - (1-3P^-;I/) -N-7x^V-75/] Hi-*, 2, 6 - 
ex ( 7' - p - h U /V 7 5 / ) 7- 7 £ 7 > , 2, 6 - ex [ ^ - ( 1 - -f 7 ^ ;i/ ) 75/ 30 
] t7? l-y, 2, 6 - ex [N - (l-t7f*) - N- (2-t7f/I/) 75/] 
7*V>, 4. 4' ' -ex [ N , N - J" (2-t7f ) 75/] J>-7i;/K 4. 
4' -ex (N-7i-A-N - [4 - (l-t7f;l/) 7x-;I/] 75/} e 7 x - ;I/ 
, 4, 4' -ex [N-7x-/b-N - ( 2 - e !✓ - fU ) -75/] e 7 x - ;K 2, 6 

-ex [n, n--^ (2-t7f;i/) 75/] 7;Kvy, 4, 4' ' -ex (N, N — 

5? - p - h 'J to 7 5 / ) £ - 7 x - ;V , ex (N-l-t7f*) (N-2-t7f/V) 
7574HS5. $ 5tC, E L «?<DffStCf3iffl $ nT^51i»IO fe ©&3fig 

[ 0 0 4 5 ] 

IE ?L & A Jl > jE?L«jM/1, !E7L*t£1t583t» fc b T , ± $ © * S ft £ flj £ # U 40 
V - * K ftm L ft t <D Jf» , jR'JV-fbtfefeOfeffifflT?#4o ^J^77i-l/7e-l/ 
y^£DMf*& if©^fc«>5 tt U #'J (N - e - ;l/ tcftS 

■e $ 5 o 

[ 0 0 4 6 ] 

PBffi«±KJ&j£-f SIETLaAJlfc LTfi, 1# KKJfctt* V>#, SH 7 * P f 7 ^ > £ © 
4ji7J^7-^SStf^l7^aV7-yS 1 «'J7='J>ftZOl 

14 # U v - 31 1$ ffl T* t 5 0 * 6 K: , *^iS#6A^M 3 Fl 1 - 2 5 1 0 6 7 ^ ( 
JtJS*H#ItSI6, 423, 429B2#)*WH200 1-244079^ (*f(S*B 

# ft S 6 , 5 8 9, 6 7 3 B 1 # ) ? L ft <fc 9 K , M 5$ O 7 U - /I/ 7 5 7 JX fc I? ft ffl 50 
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5 t>0TMi&V> o Sft, IffiWtit«t§/ci6K, 5 "T^EM^L, liLTf 

ft*? ^»¥$J t L T 0f T 1H UB f 5. ft*. *r8Hfc£ftk ft If 

KttKSSltSVP C - 4 0 0, fcL<tt7*;W*«*a»*i»«fcF T S3-*l/-'/ 

3 ysa n f t s x/w * i> > ygi^ttffl l/c„ m%vsn<Dis.mmm<Dmw s i>mm(o®w 

BIl«|(a)i#(t&nt^5, TkJIfitt^Sffiffl bfe«ll J 6-*-C R TM-8 000 

culvac (H*«sfe«a) s) ^ffifflb^o sft, f&&&<Dmnmmv>ffl&K&^ 

^yu-)V ( T e n c □ r ) it 8 P 1 0 M ft" 3 S M It % ffl V ft 0 * ? <0 ft ft W ffi E « , * 

-XI/- (KE I THLEY) *± V - X ^ - £ 2 4 00, S7°n;yBM--8jSffiff;£ffiffl 

t fto ft Hffi«i;ISffiBKeit8S£*ffi%0. 2V/2», feb<ttlV/2». 

(Dll^tXf >y SI in LT, « E ± # 1 # & O W £ R Xf « S5S « * $J € L ft 0 £ ft , E 

LTS«8itffi3Kl UPJS bfto 



AM4:UTtfl|jiB-r5^ IB ¥ 1.0 - 2 7 0 1 7 1 ^ iHOB i£ © * « IS ? ft IS E o T 
IK0^T§o * * ffil 1 tt , l20lI|s!OfSELl?t$oT > ^7XIS1 1 ± E B 
ISWiSl Ztl/Tf-MSl OQ/DOITO y^H-XXUti, H * St 



T-*t>$n§aNPD^:10" 6 tTorr ( 1 T o r r = 1 3 3 . 3 2 P a) Tf, 2 A 
/ # © ffi « 3S jft t? 5 0 0 A (D m 2 E /£ 01 b , t>-*igi 1 3 *ISt5„ & E , M 15 ^ 

-iimmm i 3011c, 8 ft « 1 4 1 l t t t 3 s : 
[ft 2 ] 



finnan cut rAiqj n^) & 

[ 0 0 4 9 ] 

£6E, K»E5S)t» 4 ©±K, ffi«KII?#^« (isH^ SAB ) ( & S F - fc° > ^ B 
) 1 5 t It, TIBS : 



[ 0 0 4 7 ] 



[ 0 0 4 8 ] 

smm 1 



[ft 1 ] 
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lit 3 ] 




CH3 



H3C 



t'isnsMv^p^y («t, b c p t m t ) ^^^^Sfsscs ( -tr s/ * a 

) £^;l/tt*BCP : Cs=4 : 1 t^If L 3 0 0 A©)|3l:*lt S 0 5^T, H 
If 1 8 tit, A l^lfigl OA/#T*l 0 0 0 Al«t5o ?!^HSlilO. 2 
cm, 10. 2cmCDIE75Jf$tti:Lfco 



S fft $J 1 © t « E L II ? t 33 T , dSSgartffil 2 ? £ £ I TOtiltll 
§A 1 IS fit « E £ EP JlP L , f£ ft H 1 4 (A 1 q) 5 fe f§ ft © S Jt ?I £ L 

fc*S$£ia3, 04, @5, B6El3^T, fi A 7° n >y h (O) TSt. 83, 04, 0 
5, I6li, ^fl^'n, * ^ ^ S (mA/cm z ) -itE (V) Wtt (83) , If 

Jg (cd/m 2 ) -HE (V) tfft (04) , i»*'(cd/A) -WSSffiS ( m A / 
cm 2 ) 4# tt (05) , tt * n m (lm/W) - » ft (cd/m 2 ) #tt (06) £ ^ T & 



Btfm^SAJltLTiSfti-fSlflSTl 1 - 2 3 3 2 6 2 #&^fE«O'£5fc<Dfil?ft»0»J 

t W « Oft ft T*, /f7Xl|2 l±(C|lffi3IflJl«1f2 2Rtf*-;WI3M«2 3*$§iLT 
& ?> „ &^S!ft/l2 4tLTiiu2!iC>A 1 q« 7 0 0 AOiSK:iPlSt5. O ^ V> T , W it 
JS §§ f* W » 2 6 Ztctblc, 7;l/*'J#loyf^A?:^^yHTtltl 



fljDjnSty (B-t/'J/7h) 'Jf*i«* (KT TLi qj k^5) * > 10 
A(DJP?k:fi8ii-r5o £ B tc, ||l28i:lt, Al51iMlOA/f)t-100 0 
AlftSo C(D«?0±1^, WS^Sig*^** 2 6 t A 1 A^SSlIi 28tC5f 

2 7 jsijguns. »ft*«tt»ipffil lti^lo, 2 c m, « 0 . 

2 c mcDIE^»« t bfcc 



S^fij20#«E L US ? ft V> T\ P§ffiSB£1t« 2 5 I TOi:ISffi«S2 8736 

§a i t ©rat, a^nE^EP/jpt, ?gftji 2 4 (a i q ) ^p.gfefg^oina^?ist 

fc IS IS 0 3 , 04, 05, m 6 fcis^r & mn~?v v h (□) fit. 



lilts. i8Kit*iiiotiEL«f asoi^cfFSifto *f a * «i i t ra 

«OiSfli^frT, ;j7XSS3 1J:lLliSlti3 2, *-;H1Sl3 3, 5§ft« 3 4 



[ 0 0 5 0 ] 



[ 0 0 5 l ] 

«M 2 



[ft 4 ] 




[ 0 0 5 2 ] 



[ 0 0 5 3 ] 

mmm i 
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ft, &mm 2 1 wane, ^m^mmw^^m 3 e-v&z l i q ^ 2 saosskis 

A 1 (7;l/ = A, ttWt: 4. 2eV) 111 3 8 i: LT, 1 0 A/ 

# T 1 0 0 0 All lfc„ UCiD, £«&Jgtgf*£WS 3 6 b A 1^6, fc SKtffi JB 3 

lf2t|W]C<»0. 2 cm, SO. 2 c m<DiE*««t Lft. 
[ 0 0 5 4 ] 

nmm i <D%mE l jr'? t 43 ^ t , g«iti3 21^5 1 Totini3 st-s 

5 A 1 tout, Ifi^iaj±£E[]jjqL, %ftH3 4 (A 1 q) g % ft © » fi £ ffl £ L 
fc|gH£0 3, 14, 0 5, B6lC*i^Tt*^0?h ( + ) t'Stc 
[ 0 0 5 5 ] 
£ m W 2 

SfflfJ 2 b LT, W«&flSiBttS*»tf*a&JSi8#fl:'& l l«B t * ? tt W it ^ © ?I ^ 

icffii/c, * f, &mm i t mm<D® t m%ft t, a? x»« 4 1 ±icmmmm&m 4 2 

, *-;HftjgJg4 3Rtf5S)teJB4 4 ( A 1 q ) SiSSLft. %L K. & * F - tf > ? « ( ffi fi 

^H§g{*-&W«4 6hLT, BCPtL i q^ftlfCfST't^ttl : 1 T' 1 0 0 A © 
!f £ T- fig ft L ft JB £ 1 4 6 %f ILfto ft ft K , L i q 4> © & S 4 * V * X ffi * 7 & M £ 
»7Cb 5 4j»a7£tt&BT»*5 A 1 Rfi4 8 t LT, & 1 0 A/#t? 1 00 

o a m m l /c c 

[ 0 0 5 6 ] 

S)H0J 2 ©H ?©!§£, £tt&JHttft£*fff 36tA 1^^5lll38i05IIT 

KffcaTcSjs^iB*, kjs4j*» 4 7 ffjgjasnso a&ftfltttf*, a* 09 1 , 2stfsss 

MlilU<«0. 2 c m , ffi 0 . 2 c m © IE IS tt t L ft . ft *J , £ M 0U 1 R tf $ tt PJ 

yxf ySffl^TfeJ:^. £ft, Aclili, fitrEinm&»ffi, t?H-Al 

fffi, $ fttt if- A3R»ffi<£>V>? ft<D#ffiT?fr T fe £ l\ HHIfctt*. 

[ 0 0 5 7 ] 

AttfO 2 ©WitE LjR^E&^T, f^«MBJ?«S 1 2t'*5ITO tPtffiUS 1 6 t? £ 
5A 1 £ ©HE, ttrf L mi±^EPijnb, 4 (A 1 q) Sfe5£ft ©Sg^SJS U 

ft #g 51^0 3, 04, 05, 0 6 K: & ^ T 6 Hft 7°D y 1- (A) TSt. 
[ 0 0 5 8 ] 

* ffi m 3 

|tfl3HT, 5j5£fi£»fcffifl3Sns&iS7ntt£JRtf A 1 TfeoT, ftSAtf&Ejg 
I TOT'feSllE L|fEO^tlHt5. 0 1 0fc*f*^flSWI©W»E 
Ll7ttSOiHffSU. SfSI»l 2 £ ^©fiOI^ftT, A*7Xl«5 1i« 
«}taj5«S 5 2 , *-AflI15 3, «JtS 5 4 , #IK-lfy^l5 5 RtfWS^JSif 
{*#WJg-C*&5il£Ji 5 6 fcJBfiRLfco ^STCtt^S-PfcS A 1 £ 1 5 k<om»K 

m%?zmt£if. m&m 5 6 <q±kmm LxmmfzRj&^ec c t k * ?t, sis 

£fi£« 5 7 £»fi£Lfco BftE, PtffiS 5 8 b UTMttft^ft-PSS I T O^IPMI 
11 6i:LT*«B / |#C>^#ISi 200 1-1 4 2 6 7 2 f n^Of 
ffi % ffl V T, «iafi4A/8T 1 OOOAOISKlSiLft. 
[ 0 0 5 9 ] 

* m mm t* m ^ ft x / w * m u a , m s &e k m t t *r ^ g * u ft - » © * - y y h © & 

y y b © JS a ffi © a $ K .* © ffi fc T fr ft » * * T % ¥ ff K ft * & % L ft , J* ft * - Y y 
hSX^^Slt^So ft*5, ITOOiiall£ioTfiotU<, ffi 

Kto»?««ffi, «?e-A^«ffi, stetti/-if-if-A*»ffio^rno*ffi-effoT 



(16) 



JP 2005-123094 A 2005. 5. 12 



[ 0 0 6 0 ] 

3 e LjR^KfcvT, ass^ms 5 2 -es 5 i t o tmwmmnm 5 s 

T'ISITOtCMt, itfitltE^EPtel L, 5SftJl 5 4 (Alq) fr6,*tfe8tt©«E« 
SlSbftBSSHl 1 , 112, 0 13, 0 1 4 fc 43 V T S A 7 D «y b ( O ) T? jj* t a 19 

1 1 , HI 2 , 01 3 R If 18 1 * n * ft , SUiflflawSS^CMSfg (rnA/cm 
2 ) - * BE (V) (01 1) , « K (cd/m 2 ) - « J± (V) W tt (01 2) , * it 

(cd/A) -ftMt^fi ( m A / c m 2 ) iff ft (01 3) , * # 3d * (lm/W) - 
jlf fi (cd/m 2 ) tttt (01 4) 4itten?«l. CtDtR^OSSJtilteSEE ( t u r 
n-on v o 1 t a g 'e ) & 2 . 4V7fcD, I T O O i 5 4 5 . 0 e VllOB^fi 
«Hf&«£#T£1l«£[tS*kLTffl^T&, 2|cSlB©H£l£ffi*fclgT5JBi:LTi8 

[ 0 0 6 1 ] 

IT, fi®K«?fijMB^©i:tttS ( Q • cm) SjllJELfc. JrtffiR ( Q • c 
m ) © SH £ ffi , » iJ £ ft © it Jg K © ffi ( U y V ) ti,T2aaoSST' PJ £ b fc o 
[ 0 0 6 2 ] 

j£ft©*»*«*«p , T*RJ$LfciBJft (01 5 & tf 0 l 6fc^-r , 9->K'fy^*JSOJt.JS 
RWMffiffl*?) TiJS^fT^ (^>F^7^ffi) o fflMJI (V) i: «PJ £ ft S 11 © §1 J* 

(cm) (0* ?> ItffiHIEfS) *6»6h5tlE (V/cm) i; , ffiiMttft (A) fc* 
Stfffitl5I«OMI (cm 2 ) fcft»6!!6tl**«t«* (A/cm 2 ) fc CD Jfc (V/ 
cm) / (A/cm 2 ) = ( Q - cm) jtn6Jtfflfil*IlClBLfto 

[ 0 0 6 3 ] 

?fi K ffP « ffl * ? « , 2mmiO I TO (IfcttA 1) IS6 2 iK.liSft 6 9 4Br 
[ 0 0 6 4 ] 

it&$immmm?*m^rmmT% (tsa) . tfcfc-s, 0 1 7 &u'0 1 s e^tfe* 

IfMl 0 0±©[H]-¥®±K^J6fl«Jll 0 1, lill 08tS:5ll*S 
S| SI ( L (cm) ) MTT*iShfttOtffltLT*<. * K , *0±*»6*8BSE« 
10 9©&:ifSlg*f?r5£©l!fln<I (W (cm) ) Sit5iy7S£ffl4l7X^SM 

t, m&(omm u (cm) ) ?«sii5„ c ©)i£t# e.n«*Ji e (v/cm) a, en 

IIP 'Iff (V) & IK ffi M Eg ME (L (cm) ) -ClifcLTSftiSft, « fit fi (A/cm 2 ) ti 

« a a m ( a ) *«8tt^atn5««(D»riBffl coi^awxt (cm 2 ) t? 1^ l t k m 

2 ft 3 „ :CJ:iELTfl6nftifr6, tuie©-9->F'i'>y^#|jit©^£-tPD«Uc, it & 

tt ( Q • cm) *W&Lrc a 
[ 0 0 6 5 ] 

MJ £*©«§!«:, ITO (3ga)5«ffi«S) , CstBCPOKIII ( C s : BCP 
= 1 : 1 ;btt) , *%fl£©fg®Ja«^?tiMli) , L 1 tA 1 q ©ttHitH (L i : A 
1 q = l : 1 (*;l/Jt) , *«W©«SK«?(ftSI*) > a-NPD (*-;HtMtt©7 
iJ-;P75y) , Al q 3 ( R 3t ft ) t»5. ITOB, M fi © It fi la ffffi ffl it ^ 
fiSU C s t B C P ©ftlf I, L i t A 1 q © n m « §t , a - N P D Tk XS A i q , 

[ 0 0 6 6 ] 

ii9EttSfi©iS8S^*t. 0 cp © o , - , I , astfAEpa, tnfn, i« 

SftAM TO, ITO/Cs :BCP/A1, Al/Li : A 1 q 3 / A 1 , Al/Al 
q 3 /A IRtfl TO/a-NPD/A 10*£©SlJ£l8*T?&3o 



(17) 



JP 2005-123094 A 2005. 5. 12 



[ 0 0 6 7 ] 

I TO (gl 9tOOS) : 



4 X 1 0 ~ 4 Q ■ c m (MIS 



ITO/Cs:BCP/Al (B 1 9*0-91) : 

<< v f- m ) 

A 1/L i : A 1 q,/A 1 (0 1 9*© I 9) 
>f y * ffi ) 

A 1 / A 1 q j / A 1 ( 0 1 9 * © □ fll ) : 
-f y * S ) 

ITO/a-NPD/Al ( 0 1 9 fp © A 01 ) 



2X1 0 5 Q • cm ( U- y F 



2 x 1 0 9 □ • c 



(t> F 



6X1 o 1 3 n • cm (+fy F 



10 



lxlO ,3 Q-cm(^-yF 



■< -V f- ft ) 
[ 0 0 6 8 ] 

11 9[c^2tiaii5, fcftBHOffi'attm^HjaM-e* K- k! (I EP t - 

1 x l o 2 Q • cmKlTl X 1 0 1 0 Q • cmWTOKHK**. - * , a — N P D- ( A 
EP) ^A 1 q 3 ( □ EP ) © «t 9 ftWttfcWfcfclttMfcMtfJtffl Lfc^fctf), Jc*ttffi 

[ 0 0 6 9 ] 

±se©s*0|j i t 2 ©<as*jt«-rs t> ± & m a « in? t soasnseu 1 20 

-7a, «5jft»* tt»qs«!l 2 ©^^SE^o HffiW l tSffitfiJ 2 © 

ffi*EK»wtttta*p«iiio»ttKifiv'»o o t * % © m =? it s *Slf6*i:nSl? 

^fc 0 s e l ommstim* ««t«fiK«j±«i-r* c tits a«#im-i?tti£< 
& & n t & d , * «e «b * ok v^awosR^ttSMsa^sKv 

[ 0 a © iff * a eg m ] 

[ 0 0 7 0 ] 

[01] ^ss^oiiisfi^jSKffa^ttELiis^ofli^^^-rsiSBT'fcSo 30 

[02] SUSffl 1 ©^1! E L«?©«Jj!c^^t-tl^01?fe?»o 

[03] 1 , 8*^2, ^*{?n&tf*ffi$l2©^ftEL»?©«?Jit$fi (m A / 

cm 2 ) SIE (V) Stt^StlTS?, 

[04] 111 1 , mmm 2 , *ssesijiifsifites2<ow«EL*?oiwa c c a / m 2 

) WUffi (V) Rtl*^tIT$5 0 
[0 5] S*flJ 1 , MWW 2 , HlilRrfSli2<DWiE Ll?OfS?il$ ( c d / 
A) *f tt iffi ffi JS (mA/cm 2 ) Stt*Stlt«£5 0 

[0 6] SlpfiflJ 1 S*P^J 2 , HfiSfM 1 &tf ^SSfBI 2 ©It ft E L *-7-©«^%d* ( 1 m/ 
W ) fcf S g ( c d / m 2 ) Stt^stlt«, 
[0 7 ] gtp-flj 2 E$5*r«E L3R?O««**-r«S0T?a5 5 D 40 

[09] S«M2lC«5t«E L*?©««^^f1iS01?feao 
[0 1 0] iM3l:|5tlE Llf OifiE^^tlSlT^5 0 

[01 1] Sffl^iJ3C«§lr«EL*7©*^«S (mA/cm 2 ) ft HE. (V) '#tt^r 
[01 2] ^)11?IJ3 1C«?,^«EL«7©)IIS ( c d / m 2 ) SSI (V) Sfi^iti 
[0 1 3] M0ij3&C^3#«lELig?©«^$J* ( c d / A ) *f«MffiS (mA/cm 
[01 4] Sffi0j3fC&5W«EL3fS?flD«*«l* (lm/W) «»g ( c d/m 2 ) ft 50 



(18) 



JP 2005-123094 A 2005. 5. 12 



ii 5] v y K-r v fst <t s j±ffiSiffffija*?*5*i-¥ffl0T?fc s c 

II 6] 01 5 0SX V I - XV IlCjJtUSiSHT'feS, 

II 7] MfiaiciSitlSiiffllf^S'TfSBffeSo 

II 8] mi 7 CD H X V I I I-XVI I Ifc&tf&KfflEIT&^o 

119] *ffl£W©Jt«tt©»£«S*j*"rHT?»*. 

[ «f © m m ] 

0 0 7 1 ] 

1 , 11, 2 1, 31, 4 1, 5 1 «7Xlfi 

2 , 1 2 , 2 2 , 3 2 , 4 2 , 5 2 (US) }SBJ3««/f 

3 , 1 3 , 2 3 , 3 3 , "4 3 , 5 3 *-;H*a£S 

4, 14, 24, 34, 44, 54 ftJiM 

5, 15, 35, 45, 55 ^RK-tfy^Jl 

6 , 2 6 , 3 6 , 4 6 , 5 6 £ & * tS f* ft £ JB 

7, 27, 37, 47, 57 £ JS £ J« M 

8, 18, 28, 38, 48, 58 



CHI] , [03] 




(19) 



JP 2005-123094 A 2005. 5. 12 




(20) 



JP 2005-123094 A 2005. 5. 12 




(21) 



JP 2005-123094 A 2005.5.12 



azmmm m ttsg 

(72)f£PJ3# jlltt S£ 

F £-A(##) 3K007 AB03 AB06 AB08 AB11 CB01 CCOO DB03 FA00 



